Objective: This study aims to collect data on the mandibular cortical thickness of the woman inhabitants in the Toraja tribe. Material and Methods: The subjects of this study that underwent panoramic radiography were vulnerable women aged 45-90 years from the Toraja tribe. The technique used to assess cortical thickness was the measurement Mental Index (MI) by panoramic radiography.
Introduction
Along with increasing the quality of health services in developed and developing countries, the average life expectancy is also increasing. This means that there will be an increase in the elderly population. Diseases that are commonly found in elderly patients are metabolic diseases and chronic degenerative diseases. Osteoporosis becomes one of the disorders in the elderly that can degrade the quality of life.
1
Osteoporosis is a disease characterized by a reduction in bone mass accompanied by deterioration of bone microarchitecture resulting in decreased quality of bone tissue. This situation is considered a high risk factor because the bones will become brittle and crack or even break. Over the past few decades, fractures due to osteoporosis have been reported to increase resulting in the loss of independence and mobility as well as substantial costs required for maintenance.
2,3
The incidence of osteoporosis increases with the increasing aging population. In 2005, there were 18 million elderly in Indonesia and this number will increase to 33 million by 2020 with a life expectancy of 70 years.
Osteoporosis is more common in women than men. This is due to the influence of estrogen levels that begin to decline from the age of 35 years while in the male hormone testosterone does not fall until the age of 65 years. According to world statistics, 1 in 3 women are prone to osteoporosis.
Currently the gold standard used to diagnose osteoporosis is bone mineral density (BMD) because it is the best predictor of individuals who may be suffering from bone fractures. BMD is usually measured using dual energy x-ray absorptiometry (DXA). DXA is considered as one of the tools that can detect osteoporosis most accurately at the moment. DXA for osteoporosis examination has a sensitivity of 90% and accuracy of 90-99%. This examination uses special tools to measure the bone density (g/cm 2 ) in the peripheral axial skeleton. Unfortunately, in Indonesia, DXA devices are still relatively limited in hospitals in big cities and cannot easily perform diagnostics using the DXA device.
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Osteoporosis can also be detected by performing a panoramic radiograph technique. A panoramic radiographic picture is frequently used by dentists for their representation of oral and maxillofacial complex structure that helps in obtaining a diagnosis to treatment plan. Panoramic radiographs have been used widely to obtain a comprehensive picture of the structure of the maxillofacial complex.
5
The aim of this study is to gather data obtained from mandibular cortical thickness of the inhabitants of the Toraja, detect the presence of osteoporosis in elderly women using panoramic radiographs and determining the prevalence of osteoporosis in the elderly population in the Toraja using the panoramic radiographic results.
Material and Methods
Bone mass measurement is a measurement of BMD using special X-rays, CT scans, or ultrasounds. From the results of these measurements, the strength of bone can be estimated. This measurement is 
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intended to measure the current risk and risk in the future. Examination of bone mass with a densitometer is an accurate and precise examination to assess the prognostic factors, predictive diagnosis of fracture and osteoporosis risk. However, the examination of bone mass is relatively expensive so it cannot be achieved by the whole public layer. Therefore, alternative methods are needed to look at bone health that can be used on a large scale.
6
Radiography is an investigation that is often done to help establish a diagnosis. Radiographs in dentistry are divided into intra-oral and extra-oral radiographs. Extra-oral radiographs are most often used in the field of dentistry known as panoramic radiography. Panoramic radiography is a technique to produce images of bone structure of the face including the maxillary, mandibular and other supporting structures.
5
Panoramic radiographs can be used to detect osteoporosis. The panoramic radiography index used to detect osteoporosis in elderly women is the mental index (MI). Mental index can be used to detect osteoporosis because previous studies showed that depletion of the mandibular cortical thickness below the mental foramen has a significant correlation with low BMD or osteoporosis.
7
This study uses panoramic radiography as a research medium because it displays the entire image in a single film. Panoramic radiography was selected in the framework of early osteoporosis because the examination is easier to perform, more equipment is available and inspection costs are more affordable. Panoramic radiography alters some of the maxillary and mandibular bones to detect the risk of bone loss. Several indices have been developed to assess and measure the quality of mandibular bone mass and to observe the signs of resorption on panoramic radiography. The panoramic mandibular index (PMI) is the thickness of the mandibular mental foramen divided by the distance to the inferior cortex of the mandible. The mandibular cortical index (MCI) is a classification of the morphology of the mandible that illustrates the porosity of the mandible and is associated with the mandible bone density. MI is a mandibular cortical thickness based on the mental foramen.
8
One way that can be used to measure the quality of the mandible bone mass is to use a MI. MI is the average thickness calculated bilaterally on panoramic radiographs in the area below the foramen mental, which is between the teeth P1 and P2. Samples were diagnosed with osteoporosis based on MI index values ≤ 3 mm. 7 This type of research is observational analytic. The design of this study was a cross-sectional study. Panoramic Radiography Techniques: The techniques used to obtain a complete picture of the overall maxillofacial included the maxillary and mandibular along with the supporting structure. Osteoporosis: If the average thickness of the mandibular cortex is greater than 3 mm, then elderly women: The women belong to a group of people who are going through a process of gradual change over several decades. In this case, the age was limited women between 50-80 years. Sixty dental patients of the Toraja tribe (age range between 45-90 years) were evaluated at the Department of Oral Diagnosis and Radiology at Hasanuddin University. There were 32 samples ranging from 45-59 years, 22 samples ranging from 60-70 years and 6 samples ranging from 71-90 years. The age of menapouse in each patient, the dental status, the age and the status of osteoporosis was recorded according to the patients medical history. All panoramic images were made using a panoramic machine (Planmeca PM 2002 CC Proline; Helsinki, Finland) by radiology technicians. A researcher evaluated each image according to the patient's position, head alignment, film density and contrast to avoid including any distorted radiography.
All data was analyzed using the Statistical Package for the Social Sciences (SPSS) V.17.0 (SPSS Inc. Chicago, Illinois, USA). Descriptive statistics, cross-tabulations, and Chi-square statistics were computed with the statistical significance set at P<0.05.
The methodology of this has been approved by researched etichs commitee of faculty of Medicine Hasanuddin University (Reg no. 01961/H4.8.4.5.31/ PP36-KOMETIK/2014).
Results
The research was compiled to determine the relationship between age and mandibular cortex thickness. The 60 (100%) samples in this study consisted entirely of women. There were 32 women (53.3%) aged 45-59 years, 22 women (36.7%) aged 60-70 years and 6 women (10%) aged 71-90 years.
Differences of the mandibular cortical thickness (mm) by age category are shown in table 1. The age categories in this study following the guidelines of the WHO. The results showed that the largest average thickness of the cortex of the mandible was observed at 45-59 years, while the smalle st average thickness was observed at 71-90 years. Figure 1 shows that as the age groups increase, the average thickness of the mandibular cortex decreases and this applies to all parts of the cortex, the left and right. Overall, the mandibular cortical thickness at 45-59 years is 4.16 mm, at 60-70 years it decreases to 3.00 mm, and at 71-90 years it decreases again to only 2.66 mm. The Kruskal Wallis statistical test results show that there are significant differences in mandibular cortical thickness in the left (p = 0.034), right (p = 0.033) and overall (p = 0.027) between the age categories (p <0.05). Table  2 shows the results of the Mann Whitney U-test between the age categories in the left, right and overall mandibular cortex. Visible on the left side of the cortex of the mandible, there are significant differences (p = 0.040, P <0.05) of 1.737 mm between cortex thickness age of 45-59 years and 60-70 years. It also followed between the ages of 45-59 years and 71-90 years (p = 0.033, p <0.05). However, there are no significant differences between the age of 60-70 years and 71-90 years (p: 0.682, p> 0.05). On the right side of the cortex, there were no significant difference between the age of 45-59 years to 60-70 years (p: 0.051, p> 0.05) or between the ages of 60-70 years to 71-90 years (p; 0.460, p> 0.05). However, there are significant differences between the age of 45-59 years and 71-90 years (p: 0.026, p <0.05). In the overall cortex, differences in the mandibular cortical thickness were significantly between the ages of 45-59 years to 60-70 years, and between the ages of 45-59 years to 71-90 years. However, there was no significant difference between the age of 60-70 years to 71-90 years. Table 3 and figure 2 show the relationship of age with mandibular cortical thickness. The results showed that there is a significant relationship between age and left mandibular cortical thickness (p: 0.001, p <0.05), right mandibular cortical thickness (p: 0.003, p <0.05), and overall Thus, the overall research data shows older persons will be followed by a decrease in the mandibular cortical thickness of 16.8%.
Discussion
Bone is constantly resorbed and formed in the process known as remodelling. Bone formation takes place not only during growth, but throughout life. From age 30-50, the amount of bone formed approximately equals the amount resorbed. From the menopause in women and from about the sixth decade in men, bone resorption starts to exceed bone formation. The earliest suggestion of an association between osteoporosis and oral bone loss was made in 1960.
10,11
Researchers have studied the alveolar bone which they believed best resembled the vertebral bodies because neither of the bones have muscular insertions. They utilized dental radiographs and commented that with standardized techniques and proper control, radiographs of the alveolar process might prove to be the better indicator of systemic osteoporosis.
11
Based on histological quantification, it was also found that the cortical porosity of the mandible increased with age and that there was considerable intra-mandibular variation in cortical porosity, with bone resorption and deposition being most active in the alveolar process as opposed to mandibular body. However, the alveolar bone is influenced by local factors, such as periodontal disease and denture quality, and hence the bone values from a single biopsy of the alveolar process cannot be used to indicate the general structure of the mandible.
12-14
In the present study, radiomorphometric indices of the mandible were measured and assessed in the panoramic radiographs. Since dental panoramic radiography is used as a routine screening tool in general dental practice, assessment of radiomorphometric indices may be helpful to identify low BMD and create awareness of osteoporosis.
15
In this study the MI of the cortex of women in the Toraja tribe between the ages of 45-59 years had a thickness average of 4.16 mm. At the age of 60-70 years the thickness decreased to 3.00 mm and the smallest average thickness was observed at the age of 71 -90 years at 2.66 mm. The average MI has a general declining trend with age up to the sixth decade when the values begin to fall sharply compared to the average for the population. Variations in index averages, compared to Benson et al., Dan Ledgerton et al., can be trusted with variations in ethnicity and smaller sample sizes.
16,17 A cortical width of 3 mm is the most appropriate threshold for referral to bone densitometry.
18, 19

Conclusion
There is a significant relationship between age and mandibular cortex thickness. The largest average mandibular cortex thickness in the Toraja women was obtained at the age of 45-59 years, while the smallest average thickness was shown at the age of 71-90 years. As the person's age there will be a decrease in the thickness of the mandibular cortex by 16.8%. 
